Selective downregulation of EGF receptor and downstream MAPK pathway in human cancer cell lines by active components partially purified from the seeds of Livistona chinensis R. Brown.
Deregulation of protein kinase-mediated signaling events is one of the major causes to malignant transformation. In this work, we tried to purify protein kinase inhibitory activity and antitumor activity from ethanol extracts of the seeds of Livistona chinensis R. Brown (LC), a traditional herb used for the treatment of nasopharyngeal carcinoma (NPC). Both activities were found to be co-purified in various chromatography steps, and a highly purified fraction, LC-X, was obtained and its biological effects were characterized further. LC-X inhibited the activities of various protein kinases in vitro, including PAK2, PKA, PKC, GSK-3alpha, CK2, mitogen-activated protein kinase (MAPK), and JNK1, with IC(50) between approximately 1 and 40microg/ml. The proliferation of two NPC (NPC-TW02 and -TW04) and one breast cancer (MCF-7) cell lines, but not the epidermoid (A431) and cervical (HeLa) carcinoma cell lines, were significantly blocked by LC-X at the dose of >50microg/ml. Cell cycle arrested at G(2)/M phase and apoptosis were detected in NPC-TW02 cells treated with LC-X for 24h. Further studies revealed that epidermal growth factor (EGF)-induced activation of epidermal growth factor receptor (EGFR) and MAPK could be potently inhibited by LC-X in both NPC-TW02 and A431cells in a dose-dependent manner. More interestingly, the level of EGFR protein detected by Western blot decreased drastically in LC-X-treated A431 and NPC-TW02 cells in a dose- and time-dependent fashion. Further analysis of the plasma membrane and cytosolic fractions from LC-X-treated and untreated A431 cells showed that a 170kDa protein selectively disappeared from the plasma membrane of LC-X-treated cells. The protein was identified as EGFR by MALDI-TOF mass spectrometry, indicating EGFR as a selective target for LC-X. Moreover, the electrophoretic mobility of purified EGFR in SDS-PAGE was altered dramatically post LC-X treatment, suggesting that LC-X may chemically modify EGFR. In conclusion, the active components with both antitumor and protein kinases inhibitor activities were highly purified from LC, which can inhibit the EGF signaling events mainly through EGFR modification. Blockage of the functions of EGFR may account for the antitumor activity of these active components.